Active site labeling of dopamine beta-hydroxylase by two mechanism-based inhibitors: 6-hydroxybenzofuran and phenylhydrazine.
6-Hydroxybenzofuran and phenylhydrazine are mechanism-based inhibitors of dopamine beta-hydroxylase (D beta H; EC 1.14.17.1). We report here the isolation and characterization of radiolabeled peptides obtained after inactivation of D beta H with [3H]6-hydroxybenzofuran and [14C]phenylhydrazine followed by digestion with Staphylococcus aureus V8 protease. Inactivation of D beta H with [3H]6-hydroxybenzofuran gave only one labeled peptide, whereas inactivation with [14C]phenylhydrazine gave several labeled peptides. Each inhibitor labeled a unique tyrosine in the enzyme corresponding to Tyr477 in the primary sequence of the bovine enzyme (Robertson, J. G., Desai, P. R., Kumar, A., Farrington, G. K., Fitzpatrick, P. F., and Villafranca, J. J. (1990) J. Biol. Chem. 265, 1029-1035). In addition, [14C]phenylhydrazine also labeled a unique histidine (His249) as well as several other peptides. Examination of the complete peptide profile obtained by high pressure liquid chromatography analysis also revealed the presence of a modified but nonradioactive peptide. This peptide was isolated and sequenced and was identical whether the enzyme was inactivated by 6-hydroxybenzofuran or phenylhydrazine. An arginine at position 503 was missing from the sequence cycle performed by Edman degradation of the modified peptide, but arginine was present in the identical peptide isolated from native dopamine beta-hydroxylase. These data are analyzed based on an inactivation mechanism involving formation of enzyme bound radicals (Fitzpatrick, P. F., and Villafranca, J. J. (1986) J. Biol. Chem. 261, 4510-4518) interacting with active site amino acids that may have a role in substrate binding and binding of the copper ions at the active site.